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Cluster of HIV-infected Adolescents and Young Adults — 
Mississippi, 1999 


From February through June 1999, seven human immunodeficiency virus (HIV) 
infected young persons were identified in a small town in rural Mississippi. Two persons 
were identified through routine voluntary HIV testing during sexually transmitted dis 
ease (STD) evaluations, and five were identified subsequently through contact investi 
gation by the local health department. Contact investigation identified sex partners and 
social contacts (i.e., persons who shared social surroundings) and defined a social net 
work of 122 sex and social contacts. Seven (9%) of 78 persons tested from the social 
network were HIV-infected. Within the social network, a sexual contact network of 44 
persons (the seven HIV-infected persons and their sex partners) was identified. The 
Mississippi State Department of Health asked CDC to join the investigation to describe 
further the cluster and help direct prevention efforts. This report summarizes the inves- 
tigation of this cluster and underscores the need for HIV prevention and treatment in 
rural areas 

HIV-infected persons and uninfected sex partners were interviewed, and a case 
control analysis was performed to assess risk factors for infection. Uninfected female 
social contacts who had not had sex with the infected men also were interviewed and 
compared with the HIV-infected women to assess risk factors for exposure. Kruskal- 
Wallis (KW) and Fischer exact (FE) statistical tests were used. For HIV-infected persons, 
sensitive-less sensitive detuned assays (7) were performed to identify persons prob- 
ably infected within 180 days of diagnosis, and CD4+ cell counts and plasma HIV-1 RNA 
levels were measured to identify need for treatment. Questionnaires were mailed to 
local internists and family practitioners to establish HIV care patterns and practices in the 
area. 

Persons in the sex network (Figure 1) had a median age of 21 years (range: 13-45 
years), and all were black. The network was located in an economically depressed neigh 
borhood with few organized social activities. Interviews with the seven HIV-infected 
persons (five women) and 22 uninfected sex partners (10 women) indicated that HIV 
was acquired locally through heterosexual contact. Of the 29 persons, 15 (52%, [four 
infected and 11 uninfected]) had a history of other STDs, and 28 (97%) reported multiple 
lifetime sex partners. Three of five infected women had STD co-infection when HIV was 
diagnosed. Factors associated with HIV infection in the five women were young age 
(median: 16 years, compared with 25 years for the infected men [KW p=0.05] and 20.5 
years for the uninfected women [KW p=0.04)); a stated preference for “much older” sex 
partners (three of five infected women compared with one of 10 uninfected women 
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FIGURE 1. Sex network of seven persons with HIV infection — Mississippi, 1999 
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[FE p=0.08]); and having had a sex partner who was at least 10 years older (three of four 
responding infected women compared with two of 10 uninfected women [FE p=0.09)). 
Infected persons also began engaging in sex at a younger age (median: 13 years; range: 
11-14 years compared with uninfected persons, median: 14.5 years, range: 12-17 years; 
[KW p=0.08]). Alcohol use, drug use, and exchange of sex for alcohol, drugs, or money 
were not associated with HIV infection in this cluster. 

Interviews with seven uninfected female social contacts indicated they were similar 
to the infected women in age (median: 18 years for the social contacts). Common charac- 
teristics of infected women and social contacts included low socioeconomic status (seven 
of 12 women received federal aid), absentee fathers (nine of 12 persons), truancy (six of 
nine persons in school), and school failure (six of 12 persons having repeated at least 1 
year in school). No social contacts reported having had sex partners that were >10 years 
older than themselves compared with three of the four infected women who responded. 

Laboratory results and medical histories indicated that antiretroviral therapy was 
recommended in all infected persons (2). Two persons had seen a doctor since HIV 
infection was diagnosed. Five of seven persons did not know treatment for HIV infection 
existed. Of five persons who remembered being referred to care on diagnosis, all were 
referred to a facility >2 hours away, and one had been seen at that facility. The six 


remaining persons were willing to be linked to care once they knew HIV care was avail- 
able locally. 
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Survey responses were received from five of six internists and two of six family 
practitioners. Of the seven responding physicians, one cared for approximately 60 HIV 
infected persons and was the only one who reported practices consistent with guidelines 
for monitoring and treating asymptomatic persons. The others had provided ongoing 
care to <10 HIV-infected persons; most reported referring persons for care because they 
lacked experience in HIV treatment. 

Reported by: State health officers, state epidemiologist, district health officers, and disease 
intervention specialists, Mississippi State Dept of Health. Div of Applied Public Health Train 
ing, Epidemiology Program Office; Div of HIV/AIDS Prevention-Intervention Research and 
Support, and Div of HIV/AlDS-Surveillance and Epidemiology, National Center for HIV, STD 
and TB Prevention; and EIS officers, CDC 

Editorial Note: The findings in this report suggest that STDs and multiple sex partners in 
small town sex networks provide a setting for the transmission of HIV among adolescents 
in the rural South. HIV infection can spread rapidly through sex networks in low 
prevalence rural areas (3). Among adolescents, disadvantaged black women in the 
South have some of the highest HIV infection rates in the United States and must be a 
high priority for prevention activities (4 ). 

The method by which persons in this cluster were identified underscores the impor 
tance of providing routine voluntary HIV counseling and testing services during STD 
evaluations. In addition, partner counseling and referral services can be especially useful 
for identifying partners in need of prevention services and for identifying the extent of 
the HIV-infection network. This cluster also highlights the challenges of service delivery in 
a rural area with limited HIV prevention and treatment resources. 

The age-discrepant relations in this cluster have implications for both HIV transmis 
sion and primary prevention programs. Adult partners contribute substantially to STDs 
and pregnancies among teenagers (5). Young women are at risk for HIV infection at an 
earlier age than are heterosexual men, probably because the women are infected by 
older sex partners (6). Age difference also may affect adolescents’ abilities to negotiate 
safer sex and condom use. Prevention efforts should address age-discrepant relation 
ships. 

Secondary prevention measures, such as links to ongoing HIV care and antiretroviral 
therapy, can improve health and survival and potentially decrease, although not elimi 
nate, infectivity. Following this investigation, efforts to link HIV-infected persons to care 
have been extended in this health district. Challenges to secondary prevention in rural 
areas include awareness of treatment options and identification and training of appropri 
ate local HIV care providers. 


In this cluster, identification of a qualified local care provider facilitated linkage to care 
and provided a potential point of coordination for social work, mental health care, and 
case-management services by the local health department. Where no experienced HIV 
care provider exists, identifying a practitioner willing to accept this role and to develop an 
ongoing relationship with a remote consultant would be an alternative 
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Nutritional Assessment of Adolescent Refugees — Nepal, 1999 


During 1990-1993, 83,000 ethnic Nepalese fled from Bhutan to refugee camps in 
southeast Nepal after new citizenship policies were enacted by the Bhutanese govern 
ment. Although annual nutrition surveys of children aged <5 years had been conducted 
by international agencies, no anthropometric assessment of adolescents had been per- 
formed since the refugees arrived in 1990. After withdrawal of a fortified cereal from 
their rations, the number of reported cases of angular stomatitis (AS) (i.e., thinning and 
or fissuring at the angles of the mouth, a sign of possible vitamin deficiency) increased 
six-fold during December 1998—March 1999 (from 5.5 to 35.6 cases per 1000 refugees) 
(Santa Tamang, MD, Save the Children Fund, United Kingdom, personal communication, 
1999). The highest rates of AS were found among children and adolescents. In October 
1999, CDC was invited by the World Food Programme and the United Nations High 
Commissioner for Refugees to assess the health status of adolescent refugees. This 
report summarizes the investigation, which indicated a high prevalence of low body 
mass index (BMI), anemia, low vitamin A status, and signs of micronutrient deficiencies 
among adolescent refugees. 

The nutritional status of a sample of refugees aged 10-19 years was assessed using 
anthropometry, hemoglobin measurement, laboratory testing, and a limited physical 
examination. Height was measured to 0.04 inches (1 mm) using 6.9 foot (2 m) height 
boards, and weight was measured to the nearest 3.5 ounces (100 g) using digital bath 
room scales. BMI was defined as weight (in kilograms)/(height? [in meters]). Low BMI was 
determined by comparing a person’s BMI to that of persons of similar age and same sex 
in the World Health Organization (WHO) adolescent reference population (7). A 
fingerstick blood sample was collected to determine hemoglobin concentration using a 
hemoglobinometer. Anemia was defined according to WHO criteria (2). From half the 
participants, serum was collected by venipuncture for retinol (vitamin A) testing by high 
performance liquid chromatography (3,4 ). A retinol level <20 pjg/dL was considered low 
(3). 

Participants aged 10-19 years were chosen by systematic random sampling from 
camp registration data of 26,235 adolescents; 400 were needed to generate prevalence 
estimates for low BMI and anemia. An additional 20% were chosen to ensure an ad- 
equate sample after accounting for persons who could not be located or who refused to 
participate. Data were analyzed using Epilnfo version 6.04b. Chi-square or Fisher's exact 
tests were used to compare data. For point estimates of prevalence rates, 95% confi- 
dence intervals (Cis) were calculated by the quadratic method. 

Of the 495 selected adolescents, 463 (94%) were enrolled; 236 (51%) were female 
253 (55%) were aged 15-19 years, and 167 (36%) (95% Cl=32%-41%) had low BMI. Boys 
were twice as likely as girls to have low BMI (48% versus 24%; p<0.01), and participants 
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aged 10-14 years were 1.7 times as likely to have low BMI as those aged 15-19 years 
(64% versus 37%; p<0.001). The prevalence of low BMI declined with age among both 
sexes; however, this decline was substantially more rapid among girls. 

Among the 458 participants who reported no recent iron tablet supplementation, 111 
(24%) (95% Cl=20%-28%) were anemic. The mean and median hemoglobin values were 
both 13.0 g/dL (standard deviation [SD]=1.7). The prevalence of anemia among girls who 
received no iron supplementation increased sharply after age 11 years; 33% of girls 
aged >12 had anemia, peaking at age 16-17 years (Figure 1) (trend test, p=0.05); 49 
(37%) of 134 girls who reported having experienced menarche had anemia compared 
with 17 (17%) of 99 who had not (p=0.001). The prevalence of anemia among boys 
peaked at age 14-15 years and then decreased with age (Figure 1). 

Among the 190 participants assessed, 49 (26%) (95% Cl=23%-30%) had retinol lev 
els that suggested low vitamin A status. The mean retinol level was 24 yg/dL (SD=6.8) 
and the median was 23 g/dL. Two participants (1%) had serum retinol values <10 pg/dL. 
Low serum retinol status was unrelated to age or sex 

On physical examination, participants showed signs of possible micronutrient defi 
ciencies; 133 (29%) of 463 participants had AS. One participant had spontaneous gum 
bleeding and 27 (6%) had gums that bled upon touch. Tingling or burning in the hands or 
feet during the 30 days preceding the investigation was reported by 41% of the partici 
pants. Although severe goiter from iodine deficiency was not found on physical examina 
tion, three participants had a grade | goiter and one had a grade II goiter (5) 


FIGURE 1. Prevalence of anemia among adolescent refugees, by age and sex — Nepal, 
1999 
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Reported by: World Food Programme, United Nations High Commissioner for Refugees, Save 
the Children Fund, United Kingdom. Div of Nutrition and Physical Activity, National Center for 
Chronic Disease Prevention and Health Promotion; Div of Emergency Environmental Health 
Svcs, and Div of Laboratory Sciences, National Center for Environmental Health; and an EIS 
Officer, CDC. 

Editorial Note: In 1992, a surveillance system was established in refugee camps in 
Nepal (6). This system allowed health-care providers to identify and report the increase 
in AS cases that led to this investigation. 

Although low BMI was common among refugee adolescents, the prevalence of low 
BMI did not exceed that of adolescents from the general population of Nepal (7). Iron 
deficiency may affect up to two-thirds of pregnant women in developing countries and 
those who enter pregnancy with adequate iron stores are more likely to complete preg 
nancy without developing iron deficiency (8). The findings in this report indicate that 
adolescent female refugees in Nepal are at risk for iron deficiency. 

The prevalence of low vitamin A status among participating adolescents was high. 
Persons aged 12-17 years may exhibit night vision problems when serum retinol levels 
are <20 g/dL (9). Few participants had detectable goiter probably because iodine defi 
ciency was avoided as a result of the distribution of iodized salt. 

The findings in this report are subject to at least three limitations. First, because the 
WHO reference population for evaluating BMI is based on data from the National Health 
and Nutrition Examination Survey of U.S. adolescents, the prevalence of low BMI among 
adolescent refugees in Nepal may be overestimated (70 ). Second, clinical evaluation for 
some micronutrient deficiencies has not been standardized. Third, the sensitivity and 
specificity of signs or symptoms of specific micronutrient deficiencies among adoles 
cents has not been established. 

On the basis of findings from this investigation, recommended nutritional improve- 
ments for adolescents in Nepal included distributing iron and folate supplements to girls, 
ensuring adequate vegetable oil fortification with vitamin A, continuing surveillance for 
signs of micronutrient deficiencies, and adding a fortified source of micronutrients to the 
food ration to increase daily nutrient consumption to international standards. Long-term 
recommendations included the support and expansion of vegetable production in camp 
gardens and the raising of poultry. Since this investigation, continued surveillance for 
signs of micronutrient deficiencies and expansion of vegetable production in camp gar 
dens has occurred; the addition of whole lentils to the ration is planned. 
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Progress Toward Poliomyelitis Eradication — 
Ethiopia, 1997—August 2000 


In 1988, the World Health Assembly resolved to eradicate poliomyelitis globally by 
2000 (7 ). Following the signing of the Yaounde Declaration on Polio Eradication in Africa 
in 1996, Ethiopia joined global efforts toward polio eradication (2). Since then, Ethiopia 
has accelerated implementation of polio eradication strategies. This report summarizes 
progress toward polio eradication in Ethiopia during 1997—August 2000 and highlights 
the remaining challenges toward achieving the goal. 


Routine Vaccination Coverage 

During 1990-1999, reported coverage of children aged 0-11 months with 3 doses of 
oral poliovirus vaccine (OPV3) ranged from 20%-90%. The last comprehensive cover 
age survey conducted in 1995 estimated OPV3 coverage at 36%. Preliminary data from 
the 2000 Ethiopia Demographic and Health Survey estimates average OPV3 coverage at 35%. 


Supplemental Vaccination Activities 

In 1996, Ethiopia conducted Subnational Immunization Days* (SNIDS) for the first 
time, targeting 2.5 million children aged <5 years in nine major cities. Since then, the 
country has conducted two rounds of National Immunization Days’ (NIDs) annually. Imple 
mentation of NIDs during 1997-1999 and SNIDs in 2000 has reached >90% of the target 
population (Table 1), including areas with limited access to routine health services. In 
1999, intensified campaigns with delivery of vaccine house-to-house were conducted in 
three regions (Afar, Benshangul, and Somali) that had performed poorly in previous 


*Focal mass campaigns in high-risk areas over a short period (days to weeks) in which two 
doses of OPV are administered to all children, usually aged <5 years, regardless of vaccination 
history, with an interval of 4-6 weeks between doses 
Mass campaigns over a short period (days to weeks) in which two doses of OPV are 
administered to all children, usually aged <5 years, regardless of vaccination history, with an 
interval of 4-6 weeks between doses 
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years. As a result, 541,996 more children were reached in these regions compared with 
1998 NIDs, which used only fixed-site vaccinations 

Despite improvements in vaccine delivery, pockets of unvaccinated children remain 
During the 2000 house-to-house SNIDs, efforts were made to detect the proportion of 
children never vaccinated by routine services or during NIDs. Of children vaccinated 
during the 2000 SNIDs, an average of 25% (range: 1%-—100%) had never received vaccine 


Acute Flaccid Paralysis Surveillance 


Surveillance for acute flaccid paralysis (AFP) was initiated in 1997. During 1997- 
August 2000, the nonpolio AFP rate increased from 0.10 to 0.44 per 100,000 children 
aged <15 years (a sensitive system is defined as >1 per 100,000 children aged <15 years) 
(Table 2). 

Surveillance performance among the 11 regions of Ethiopia varies substantially. Wild 
poliovirus isolates have been isolated in zones (subregional administrative units) where 
AFP surveillance is improving and reached nonpolio AFP levels >0.5. However, only 26 of 
Ethiopia's 71 zones have achieved this level; the more densely populated zones in central 
Ethiopia have nonpolio AFP rates <0.5, and 25 zones have not reported any AFP cases 
during 2000. These 25 zones also have very low (<20%) routine OPV3 coverage 

The proportion of adequate stool specimens from AFP case-patients (i.e., two stool 
specimens collected at an interval of at least 24 hours within 14 days of onset of paralysis 
and adequately shipped to the laboratory) has improved from 12% in 1998 to 44% in 
2000 (Figure 1). All stool specimens routinely are split and tested in both the Ethiopia 
Health and Nutrition Research Institute (EHNRI) polio laboratory and the World Health 
Organization (WHO) accredited national laboratory in Uganda. The EHNRI polio labora 
tory is expected to attain WHO accreditation status by the end of 2000. 


TABLE 1. Number of children reached by National Immunization Days (NIDs)* and 
Subnational Immunization Days (SNIDs)', by year — Ethiopia, 1997-August 2000 





Round 1997 NIDs 1998 NIDs 1999 NIDs 2000 SNIDs'‘ 

1st 7,298,158 8,898,733 11,031,878 391,419 

2nd 8,278,216 9,682,220 11,263,862 402,808 

* Mass campaigns over a short period (days to weeks) in which two doses of oral poliovirus 
are administered to all children, usually aged <5 years, regardless of vaccination history, with 
an interval of 4-6 weeks between doses 
Focal mass campaigns in high-risk areas over a short period (days to weeks) in which two 
doses of OPV are administered to all children, usually aged <5 years, regardless of vaccina 
tion history, with an interval of 4-6 weeks between doses 
March-April SNIDs; NiDs are scheduled for November—December 2000 








TABLE 2. Key indicators for quality of acute flaccid paralysis (AFP) surveillance — 
Ethiopia, 1998-2000* 





% persons with 
No. AFP stool samples Confirmed 
cases within 14 days Nonpolio polio cases 

Year detected of paralysis onset AFP rate’ (virus confirmed) 
1998 66 12% 0.30 55 
1999 189 23% 0.28 131 (1) 
2000 121 44% 0.44 55 (1) 
* 2000 data as of August 28. 
' Annual rate per 100,000 children aged <15 years 











Vol. 49 / No. 38 
Poliomyelitis Eradication — Continued 


FIGURE 1. Distribution of wild poliovirus isolates and acute flaccid paralysis (AFP) 
case-patients with adequate stool specimens — Ethiopia, January-August 2000* 
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* One person with a wild poliovirus isolate had onset of symptoms in October 1999 


Incidence of Poiio 


Until March 2000, AFP surveillance had not detected wild poliovirus in Ethiopia. In 
March 2000, the Johannesburg polio reference laboratory confirmed isolation of the first 
wild poliovirus type 1 (P1) in an AFP case from Oromia region with onset of paralysis in 
October 1999. A second isolate was reported in August 2000, with paralysis onset in 
March 2000. Neither of these virologically confirmed polio case-patients had received 
any doses of OPV. Genetic sequencing of polioviruses isolated from these cases revealed 
that they were indigenous to Ethiopia and unlike those polioviruses isolated in bordering 
countries 
Reported by: Ministry of Health, Addis Ababa, Ethiopia. Vaccine Preventable Diseases Unit 
Regional Office for Africa, World Health Organization, Hrare, Zimbabwe. Dept of Vaccines and 
Biologicals, World Health Organization, Geneva, Switzerland. Respiratory and Enteric Viruses 
Br, Div of Viral and Rickettsial Diseases, National Center for Infectious Diseases; Vaccine 
Preventable Disease Eradication Div, National Immunization Program, CDC. 


Editorial Note: Rapid progress has been achieved in implementing polio eradication 
strategies in Ethiopia, one of the major polio reservoirs in the Africa Region (3). Recent 
improvements in AFP surveillance led to the detection of indigenous wild poliovirus 
transmission. In addition, the number of children reached by NIDs and SNIDs has 
increased annually. The house-to-house approach in parts of the country during 1999 
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and 2000 resulted in increased coverage of children aged <5 years, especially in hard 
to-reach areas. 

Routine vaccination activities have been constrained by challenges related to pro 
gram management, training, health sector reform, cold chain maintenance, a largely 
rural population, and difficult terrain. Low routine OPV3 coverage, suboptimal AFP sur 
veillance, and indigenous wild poliovirus transmission underscore the need for contin 
ued high quality NIDs and extra SNIDs. House-to-house vaccination activities should 
continue to reach children residing in hard-to-reach areas who have never been vacci 
nated. A WHO-United Nations Children’s Fund (UNICEF) technical review identified the 
need for an increased number of mid-level surveillance officers to assist in training, 
clinician sensitization, and supervision of active AFP surveillance in remote areas. The 
placement of mid-level surveillance officers in other countries has led to rapid improve 
ment in AFP surveillance indicators. 

Polio eradication priorities in Ethiopia include 1) implementing high-quality NIDs 
(planned for November and December 2000 and tentatively planned for 2001), 2) ensur 
ing high-quality house-to-house vaccination campaigns in hard-to-reach areas, 3) strength 
ening routine vaccination, 4) strengthening facility-based active AFP surveillance to reach 
certification standards (nonpolio AFP rate of >1.0) in all zones, 5) supporting the national 
laboratory to attain WHO accreditation, and 6) coordinating cross-border vaccination 
and surveillance activities to detect possible importation of wild poliovirus from neigh 
boring countries. Meeting these challenges will require the continued support of polio 
eradication partners. 

References 
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Notice to Readers 


2001 Symposium on Statistical Methods: 
Issues Associated With Complicated Designs and Data Structures 


The Eighth Biennial Symposium on Statistical Methods, co-sponsored by CDC, the 
Agency for Toxic Substances and Disease Registry, and the Atlanta Chapter of American 
Statistical Association, will be held January 23-24, 2001, in Atlanta, Georgia. A short 
course, “Introduction to Mixed Models for Longitudinal Studies,” will be offered January 22, 
along with the symposium. Presentations will include modeling and analysis of compli 
cated data structures, issues related to sparse and massive data sets, data collection and 
storage, and use of software for exploratory and automated techniques. Registration 
and additional information about content of the symposium is available from the World-Wide 
Web, http:/www.cdc.gov/od/ads/sag. 





Vol. 49 / No. 38 


FIGURE I. Selected notifiable disease reports, United States, comparison of 
provisional 4-week totals ending September 23, 2000, with historical data 
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TABLE !. Summary of provisional cases of selected notifiable diseases, 
United States, cumulative, week ending September 23, 2000 (38th Week) 
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TABLE Il. Provisional cases of selected notifiable diseases, United States, 
weeks ending September 23, 2000, and September 25, 1999 (38th Week) 
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TABLE Il. (Cont’d) Provisional cases of selected notifiable diseases, United States, 
weeks ending September 23, 2000, and September 25, 1999 (38th Week) 
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TABLE ll. (Cont'd) Provisional cases of selected notifiable diseases, United States, 
weeks ending September 23, 2000, and September 25, 1999 (38th Week) 
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TABLE Il. (Cont’d) Provisional cases of selected notifiable diseases, United States, 
weeks ending September 23, 2000, and September 25, 1999 (38th Week) 
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TABLE Ill. Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending September 23, 2000, 


and September 25, 1999 (38th Week) 
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TABLE Ill. (Cont'd) Provisional cases of selected notifiable diseases preventable 
by vaccination, United States, weeks ending September 23, 2000, 
and September 25, 1999 (38th Week) 
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TABLE IV. Deaths in 122 U.S. cities,* week ending 
September 23, 2000 (38th Week) 


All Causes, By Age (Years) 
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